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From: Kwan, Joseph P (CO)

To: Raymond Chavira/R9/USEPA/US@EPA

Cc: Pete MacNicholl (pmacnich@dtsc.ca.gov); Tom.Perina@CH2M.com; John Dolegowski
(John.dolegowski@ch2m.com); Don Indermill (dindermill@waterboards.ca.gov)

Subject: SZ-South Final RDI Work Plan and Response to Comments Letter

Date: 12/04/2012 08:18 PM

Attachments: 2012-1204-Benchmark-Response to EPA Comments on RDI Work Plan.pdf

Ray - Attached is the response to comments letter responding to EPA's 10/10/2012
comments to the SZ-South RDI work plan. The response to comments letter also includes
replacement pages for the RDI work plan. Paper copies of these replacement pages will be
sent out tomorrow for overnight delivery on Thursday (12/6/2012).

An electronic copy of the final RDI work plan (entire version) has also been prepared and
uploaded to the Orion FTP website. Please click on the link below to download the full
electronic copy of the final RDI work plan.

http://ftp2.orionenv.com/dm/index.php?
interface=download&hash=3ca84622626c3c4e32a7f3e72belbcb9

Please let me know if you have any questions.
-Joe-

Joseph P. Kwan

Corporate Director, Environmental Remediation
Northrop Grumman Corporation

2980 Fairview Park Drive

Falls Church, VA 22042

703-280-4035

310-622-5393 cell

Joe.Kwan@ngc.com
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mailto:Tom.Perina@CH2M.com

mailto:john.dolegowski@ch2m.com

mailto:john.dolegowski@ch2m.com

mailto:dindermill@waterboards.ca.gov

http://ftp2.orionenv.com/dm/index.php?interface=download&hash=3ca84622626c3c4e32a7f3e72be1bcb9

http://ftp2.orionenv.com/dm/index.php?interface=download&hash=3ca84622626c3c4e32a7f3e72be1bcb9



Northrop Grumman Corporation

INORTHROP GRUMMAN 2980 Fairview Park Drive
— Falls Church, Virginia 22042-4511

-~

Joseph P. Kwan
703-280-4035
Joe.Kwan@ngc.com

4 December 2012

Mr. Raymond Chavira

Remedial Project Manager

U.S. Environmental Protection Agency - Region 9
75 Hawthorne Street, SFD-7-3

San Francisco, CA 94105

Re: Response to USEPA Comments on Remedial Design Investigation Work Plan
Shallow Zone South of Puente Creek
Puente Valley Operable Unit

Dear Mr. Chavira:

Northrop Grumman Systems Corporation (Northrop Grumman) received conditional
approval of the Shallow Zone South of Puente Creek (SZ-South) Remedial Design
Investigation (RDI) Work Plan along with comments to the work plan from U.S.
Environmental Protection Agency (USEPA) in a letter dated 10 October 2012
(Attachment A). In the letter, USEPA requested that Northrop Grumman provide the
following:

e Replacement pages, as appropriate, to address the comments

e Response to Comments letter to identify how and where document changes
were made to respond to USEPA’s comments

¢ Final electronic version of the RDI Work Plan with the comments incorporated.

Replacement pages with USEPA’s comments incorporated are included in
Attachment B. USEPA’s comments to the RDI Work Plan are copied below in italics,
followed by our responses. The electronic version of the Final RDI Work Plan will be
uploaded to the Orion Environmental Inc. (Orion) FTP website, and a link to the Orion
FTP website will be e-mailed to you.

RDI Work Plan Review Comments

Comment 1: Section A.1. This section should clearly identify a position(s) within
Orion that provides independent QA management/oversight. This section should
identify Northrop Grumman’s (Orion’s) Quality Assurance Manager.

Response: Mike Purchase of Orion will provide quality assurance management and
oversight for the RDI. Changes were made to the Quality Assurance Project Plan
(QAPP) on pages A-1 and A-4.

Comment 2: Figure 1, Site Location Map. This figure should show that the “Site” is
not only the former Benchmark Facility, but the SZ-South, defined in the Unilateral







Mr. Raymond Chavira

U.S. Environmental Protection Agency
4 December 2012

Page 2

Administrative Order No. 2011-14 as “the Shallow Zone South of Puente Creek shall
mean the shallow zone of the PVOU aquifer, as referenced in the PVOU ROD and
ESD, that lies south of Puente Creek and is bounded on the east, west, and south by
the extent of shallow zone contamination.”

Response: A note was added to Figure 1 of the RDI work plan to clarify the extent of
the SZ-South.

Comment 3: Section 1.2, Scope of Work, page 1-3. The RDI Work Plan should state
that additional scope pertaining to the RDI for the SZ-South is covered in the “Draft
Vapor Intrusion Sampling and Analysis Work Plan” (Northrop Grumman, 29 August
2012) or subsequent VI Work Plan.

Response: Changes were made to the RDI Work Plan text in the third bullet under
the “Site Wide” heading in Section 1.2 on page 1-3 and a reference was added to
Section 8.0 on page 8-1 to respond to this comment. Changes were also made to the
QAPRP text in the third bullet under the “Site Wide” heading in Section A.3.1 on page
A-7 and reference was added to the References on page R-1 to respond to this
comment. Changes were also made to the Field Sampling Plan text in the third bullet
under the “Site Wide” heading in Section 1.2 on page 1-3 and reference was added to
Section 7.0 on page 7-1 to respond to this comment.

Comment 4: Appendix A, Conceptual Site Model, bottom of page A-7. The following
three pages of text (A-8, to A-10) appear to have been accidentally inserted from
another portion of the document. The correct pages need to be inserted at this
location.

Response: These pages are correct in the electronic copy. Replacement pages will
be sent out for the paper copies. No changes were made to the text.

Comment 5: CSM Cross Sections, Appendix A-A. As stated in EPA’s previously
submitted comments, the correlation of fine and coarse-grained units in the Cross
Sections D-D’, E-E’, F-F, and G-G’ (Figs 7 to 10) appear somewhat arbitrary and must
to be updated with the receipt of data from additional borings installed as part of the
Remedial Design Investigation (RDI).

Response: Northrop Grumman will revise the cross sections based on data collected
during the RDI. Revised cross sections will be submitted in the RDI Report. No
changes were made to the text.

Comment 6: Data Quality Objective (DQO) Tables B-1, B-2, B-3, B-4, B-5, B-7, B-8,
B-9, B-10, Appendix A-B. As previously commented, numerous laboratory reporting
limits are higher than the screening levels. We recommend that reporting limits
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should try and achieve the lowest levels whenever possible and justification should be
provided when there is difference between the reporting and screening levels.

1. Northrop Grumman should identify all cases in which the reporting limit is
greater than the regulatory limit; and

o Modify the method ( e.g. use SIM or ICP/MS) to get lab reporting limits
below the criteria; or

olf it is not practicable to get lower reporting limits, then check and verify if
laboratory specific method detection limits (MDLS) are below criteria. If
MDLs are below criteria, they can be used in decision-making.

olf it is not practicable to lower limits and MDLs are not lower than criteria,
then an explanation shall be provided as to how the non-detect data will
be used and or evaluated for parameters with criteria below MDLSs.

Response: All analytes have been identified where reporting limits are greater than
the regulatory limits and are indicated on DQO tables B-1 through B-10. Where the
reporting limit is greater than the regulatory limit and the MDL is below the regulatory
limit, the MDL will be used in decision making. Detections below the reporting limit
and above the MDL will be flagged as estimated (J flagged). All reporting limits for
chemicals of concern are below Maximum Contaminant Levels (MCLSs) for those
analytes for which MCLs have been established.

Please do not hesitate to let me know if you have any questions.

Sincerely,

Joseph P. Kwan
Corporate Director, Environmental Remediation
on behalf of Northrop Grumman Systems Corporation

Attachments
Attachment A - USEPA Conditional Approval of RDI Work Plan, Shallow South
of Puente Creek
Attachment B - Replacement pages for RDI Work Plan, Shallow Zone South of Puente
Creek

cc: Pete MacNicholl - DTSC
Don Indermill - RWQCB
Tom Perina - CH2M Hill
John Dolegowski - CH2M Hill







ATTACHMENT A

USEPA CONDITIONAL APPROVAL OF RDI WORK PLAN,
SHALLOW ZONE SOUTH OF PUENTE CREEK







F4 o) ’% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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2 prot® 75 Hawthorne Street

San Francisco, CA 94105

October 10, 2012

Mr. Joseph P. Kwan

Corporate Director, Environmental Remediation
Northrop Grumman Corporation

2980 Fairview Park Drive

Falls Church, Virginia 22042-4511

Subject: EPA Conditional Approval of Remedial Design Investigation Work Plan, Puente
Valley Operable Unit, prepared for Northrop Grumman Systems Corporation by
Orion Environmental, dated August 2012.

Dear Mr. Kwan:

The United States Environmental Protection Agency, Region 9 (EPA) has reviewed the
Remedial Design Investigation Work Plan, Puente Valley Operable Unit, prepared for Northrop
Grumman Systems Corporation by Orion Environmental dated August 2012. The Remedial
Design Investigation (RDI) Work Plan is a required deliverable under the Northrop Grumman
Administrative Order Docket No. 2011-14 (Attachment 4, Statement of Work, section 1V, B1).

The Draft QAPP was submitted by Northrop Grumman on 01 June 2011 and EPA provided
review comments dated 25 June 2012. Northrop Grumman submitted the Draft FSP and Draft
WIP on 02 July 2012 and EPA provided review comments dated 27 July 2012. Northrop
Grumman submitted the Draft Groundwater Flow Modeling Plan (Appendix C of the Remedial
Design Investigation (RDI) Work Plan) on 25 June 2012 and submitted the Draft HSP in July
2012. EPA provided comments on 27 July 2012. The Technical comments previously sent to
Northrop Grumman appear to have been adequately addressed and incorporated in the RDI Work
Plan.

EPA has additional comments on the RDI Work Plan (provided in Appendix); these comments
do not warrant a full re-submittal of the RDI Work Plan and EPA has the ability to request
additional modifications as warranted by field activities and site conditions. Instead, Northrop
Grumman shall:

(a) issue replacement pages, as appropriate, to address these comments;

(b) submit a Response to Comments letter or addendum along with the revised document, so
that we can identify how and where document changes have been made to respond to
EPA’s review comments; and,

(c) submit a final electronic version for the site file.







Accordingly, EPA conditionally approves the RDI Work Plan subject to modifications per
comments described in the Appendix.

If you have any questions concerning this matter, please contact me at (415) 947-4218.

Sincerely,

Raymond Chavira
Remedial Project Manager
Puente Valley Operable Unit

cc: Rick Lewis, LGC
Matthew Nelson, Orion Environmental
Linda Niemeyer/Watermark
Peter MacNicholl, DTSC
Tom Perina/CH2M HILL
File

Appendix







APPENDIX
EPA REVIEW COMMENTS

EPA Review of the Remedial Design Investigation (RDI) Work Plan submitted by Orion on
behalf of Northrop Grumman Systems Corporation (Northrop Grumman) in accordance with
the Remedial Design/Remedial Action (RD/RA) Statement of Work (SOW) for the SZ-South
remedy of the Puente Valley Operable Unit (PVOU). The SOW is Attachment 4 to
Unilateral Administrative Order (UAO) 2011-14 issued by U.S. Environmental Protection
Agency (USEPA) to Northrop Grumman on 16 September 2011.

BACKGROUND
The RDI Work Plan includes the following separate documents, all of which were previously
submitted and reviewed by EPA:
e Quality Assurance Project Plan (QAPP) — Appendix A
o Conceptual Site Model — Appendix A-A
o Data Quality Objectives (DQOs) — Appendix A-B
o0 Field Forms — Appendix A-C
0 Lab QC Limits — Appendix A-D
e Field Sampling Plan (FSP) — Appendix B
e Well Installation Plan (WIP) — Appendix C
e Groundwater Flow Modeling Plan (GWFMP) — Appendix D
e Health and Safety Plan (HSP) — Appendix E

The Draft QAPP was submitted by Northrop Grumman on 01 June 2011 and EPA provided
review comments dated 25 June 2012. Northrop Grumman submitted the Draft FSP and
Draft WIP on 02 July 2012 and EPA provided review comments dated 27 July 2012.
Northrop Grumman submitted the Draft Groundwater Flow Modeling Plan (Appendix C of
the Remedial Design Investigation (RDI) Work Plan) on 25 June 2012 and submitted the
Draft HSP in July 2012. EPA provided comments on 27 July 2012.

Review Comments on RDI Work Plan (Aug 2012)

1. Section A.1. This section should clearly identify a position(s) within Orion that
provides independent QA management/oversight. This section should identify
Northrop Grumman’s (Orion’s) Quality Assurance Manager.

2. Figure 1, Site Location Map. This figure should show that the “Site” is not only the
former Benchmark Facility, but the SZ-South, defined in the Unilateral
Administrative Order No. 2011-14 as “the Shallow Zone South of Puente Creek shall
mean the shallow zone of the P\VOU aquifer, as referenced in the PVOU ROD and
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ESD, that lies south of Puente Creek and is bounded on the east, west, and south by
the extent of shallow zone contamination.”

3. Section 1.2, Scope of Work, page 1-3.. The RDI Work Plan should state that
additional scope pertaining to the RDI for the SZ-South is covered in the “Draft
Vapor Intrusion Sampling and Analysis Work Plan” (Northrop Grumman, 29 August
2012) or subsequent VI Work Plan.

4. _Appendix A, Conceptual Site Model, bottom of page A-7. The following three pages
of text (A-8, to A-10) appear to have been accidentally inserted from another portion
of the document. The correct pages need to be inserted at this location.

5. CSM Cross Sections, Appendix A-A. As stated in EPA’s previously submitted
comments, the correlation of fine and coarse-grained units in the Cross Sections D-
D’, E-E’, F-F, and G-G’ (Figs 7 to 10) appear somewhat arbitrary and must to be
updated with the receipt of data from additional borings installed as part of the
Remedial Design Investigation (RDI).

QAPP Appendix A (Conceptual Site Model)

e Previous comments and recommended text changes were incorporated.
e No additional comments.

QAPP Appendix A-A (Conceptual Site Model)
e Previous comments and recommended text changes were incorporated.
e See Comment 3 above.
e No additional comments.

QAPP Appendix A-B (Data Quality Objectives)

e Previous comments with exception below and recommended text changes were
incorporated.

Tables B-1, B-2, B-3, B-4, B-5, B-7, B-8, B-9, B-10. As previously commented, numerous
laboratory reporting limits are higher than the screening levels. We recommend that reporting
limits should try and achieve the lowest levels whenever possible and justification should be
provided when there is difference between the reporting and screening levels.
a. Northrop Grumman should identify all cases in which the reporting limit is greater
than the regulatory limit; and,
1. Modify the method (e.g. use SIM or ICP/MS) to get lab reporting limits
below the criteria; or,
2. Ifitis not practicable to get lower reporting limits, then check and verify if
laboratory specific method detection limits (MDLSs) are below criteria. If
MDLs are below criteria, they can be used in decision-making.
3. If itis not practicable to lower limits and MDLs are not lower than criteria,
then an explanation shall be provided as to how the non-detect data will be
used and or evaluated for parameters with criteria below MDLs.

QAPP Appendix A-C (Field Forms)
e No comments or changes required
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QAPP Appendix A-D (Lab QC Forms)

e As previously requested by EPA, Acceptance Limits for Spiked Samples and
Surrogates were provided for each analytical method/matrix.

e No comments or further changes required.

FSP Appendix B
Comments

Previous comments and recommended text changes were incorporated.
No additional comments.

Observations
Soil Vapor Sampling

In the Draft FSP, Orion planned to analyze soil vapor samples using Methods TO-
15, TO-15-Modified, and EPA 8260M in order to obtain analytical reporting
limits below the regulatory limits for all of the VOC analytes. In response to
EPA’s comment, Northrop will utilize just TO-15 for analysis of VOCs and
1,4-dioxane to simplify and streamline field work and analysis.

Previously both Tedlar bags or passivated canisters and glass syringes were
planned to be used for sampling of soil vapor. The revised FSP (Table 14) shows
that Tedlar bags (6 hours holding time [HT]) or canisters (30 days HT) are to be
used for fixed lab analysis and syringes (30 minutes HT) for mobile lab analysis.
In a phone conversations between John Dolegowski/CH2M HILL, Tom
Perina/CH2M HILL, and Matt Nelson/Orion, Mr. Nelson stated that Orion
planned to use only syringes due to ease of use and their ability to meet the short
holding time.

All soil vapor samples will now be analyzed by a mobile lab for analysis of VOCs
and 1,4-dioxane. If the reporting limit 1,4-dioxane cannot be achieved by the
mobile lab, a sample will be collected and delivered by courier to a fixed lab.

Grab Groundwater Sampling

In the Draft FSP, grab (insitu) groundwater samples were to be analyzed for Table
16 parameters, which include VOCs, SVOCs, emerging compounds (1,2,3-TCP,
1,4-dioxane, NDMA, and perchlorate) and metals [total sample volume of 4.95
L], and water quality parameters (Table 17), which include alkalinity, BOD,
boron and calcium, COD, TOC, hardness, TDS, total suspended solids, Settleable
solids, turbidity, nitrate/nitrite, sulfate, sulfides, chloride, total residual chlorine,
chloramine, oil and grease, and phenol [total sample volume of 8.5 L], for a total
sample volume of almost 13.5 L. Based on EPA’s prior comment that the total
sample volume was not practical for groundwater grab samples, Orion changed
the FSP to read that grab samples would be analyzed only for Table 17
parameters. Also if the sample volume is insufficient for all of the planned
parameters, then VOCs and 1,4-dioxane would be conducted as a priority.

A-3







e Inthe Draft FSP, grab groundwater samples would be taken either with a
HydroPunch or SimulProbe sampler. In the Revised FSP, only the HydroPunch
sampler is listed. The SimulProbe sampler holds only 2 liters of water and can
resample the sample depth. Multiple samples can be collected from the same
interval by bailer when using the HydroPunch sampler.

Well Installation Plan (WIP) Appendix C

e Previous comments and recommended text changes were incorporated.
¢ No additional comments.

Groundwater Flow Modeling Plan (GWFMP) — Appendix D

e Previous comments and recommended text changes were incorporated.
¢ No additional comments.

Health and Safety Plan (HSP) — Appendix E

e Previous comments and recommended text changes were incorporated.
¢ No additional comments.
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REPLACEMENT PAGES FOR RDI WORK PLAN
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Northrop Grumman Corporation

INORTHROP GRUMMAN 2980 Fairview Park Drive
e Falls Church, Virginia 22042-4511

,-’/-
- Joseph P. Kwan
703-280-4035

Joe.Kwan@ngc.com

4 December 2012

Mr. Raymond Chavira

Remedial Project Manager

U.S. Environmental Protection Agency - Region 9
75 Hawthorne Street, SFD-7-3

San Francisco, CA 94105

Re: Final Remedial Design Investigation Work Plan
Shallow Zone South of Puente Creek
Puente Valley Operable Unit

Dear Mr. Chavira:

The Final Remedial Design Investigation (RDI) Work Plan for the Shallow Zone South
of Puente Creek is enclosed for your review and approval. This final work plan
includes revisions made based on comments from U.S. Environmental Protection
Agency dated 10 October 2012. The Final RDI Work Plan includes the following:

¢ Quality Assurance Project Plan
o Conceptual Site Model
o Data Quality Objectives
¢ Field Sampling Plan
e Well Installation Plan
e Groundwater Flow Modeling Plan
e Health and Safety Plan

Please do not hesitate to let me know if you have any questions.

Sincerely,

Joseph P. Kwan
Corporate Director, Environmental Remediation
on behalf of Northrop Grumman Systems Corporation

Enclosure - Revised Remedial Design Investigation Work Plan

cc: Pete MacNicholl - DTSC
Don Indermill - RWQCB
Tom Perina - CH2M Hill
John Dolegowski - CH2M Hill







Orion Environmental Inc.
@ 3450 E. Spring St., Suite 212 562 988-2755 PHONE

. R | . Long Beach, CA 90806 562 988-2759 FAX

DBA Arctos Environmental
O 2703 7th Street, Mailbox 213 510 525-2180 PHONE
Berkeley, CA 94710 510 525-2392 FAX

Final Remedial Design
Investigation Work Plan

Shallow Zone South of Puente Creek (SZ-South)
Puente Valley Operable Unit

prepared for:

Northrop Grumman Systems Corporation
2980 Fairview Park Drive
Falls Church, Virginia 22042

prepared by:

Orion Environmental Inc.
3450 East Spring Street, Suite 212
Long Beach, California 90806

December2012
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O Install permanent groundwater monitoring wells as needed to provide
locations for future groundwater monitoring, based on data collected from
soil and Hydropunch borings.

Off Property

O Drill investigation borings to:
m Collect saturated soil samples to evaluate physical properties
O Collect grab groundwater samples at all locations at defined depth

intervals to evaluate the nature and extent of groundwater
contamination

m Perform visual borehole logging using the USCS to evaluate lithology

O Conduct downhole geophysical logging to evaluate and correlate
lithology at select locations if mud rotary drilling is used

O Install permanent single or multi-depth groundwater monitoring wells based
on data collected from soil and grab groundwater samples, and in
consultation with USEPA

i Install temporary vapor monitoring points to evaluate potential for vapor
intrusion in the immediate vicinity of Benchmark.

Site Wide

i Review data collected during investigation activities and information on
available remedial technologies to evaluate alternatives to remediate soil
and groundwater contamination south of Puente Creek

a Perform short-term aquifer testing on new and existing wells

a Perform vapor intrusion pathway sampling (i.e., shallow groundwater,
indoor air, sub-slab, and soil gas) in the immediate vicinity of, and
downgradient of, the former Benchmark facility south of Puente Creek. The
locations of indoor air sampling will be determined based on evaluation of
existing data and newly-acquired subsurface data (e.g., shallowest
groundwater VOC concentrations, soil properties, depth-to-groundwater,
stratigraphic data, and soil vapor data) collected during this investigation.
The scope for indoor air sampling is presented in the Draft Vapor Intrusion
Sampling and Analysis Work Plan (Geosyntec, 2012)

a Conduct a potable well survey to evaluate the potential for human health
exposure and conduits for vertical migration of contaminated groundwater

a Collect samples of investigation derived waste (IDW) to identify the proper
disposal method.

S:\Northrop\02BMRK\RPT\Final RDI WKP.doc 12/4/12
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GROUP A - PROJECT MANAGEMENT/DATA QUALITY OBJECTIVES

A.1  Project Organization

Orion Environmental Inc. (Orion) has prepared this Quality Assurance Project Plan
(QAPP) on behalf of Northrop Grumman Systems Corporation (Northrop Grumman) in
accordance with the Remedial Design/Remedial Action (RD/RA) Statement of Work
(SOW) for the Shallow Zone South of Puente Creek (SZ-South) remedy of the Puente
Valley Operable Unit (PVOU). The SOW is Attachment 4 to Unilateral Administrative
Order (UAO) 2011-14 issued by U.S. Environmental Protection Agency (USEPA) on
16 September 2011 (USEPA, 2011).

The following individuals will receive copies of the approved QAPP and subsequent

revisions:

Joe Kwan — Northrop Grumman Project Coordinator (primary decision maker)

Ray Chavira — USEPA Remedial Project Manager (primary decision maker)

Pete MacNicholl — California Department of Toxic Substances Control (DTSC) Project
Manager

Rick Lewis — Northrop Grumman Alternative Project Coordinator and Technical Lead

Linda Niemeyer — Northrop Grumman Project Manager

Tom Perina — CH2M Hill Project Manager

Kerang Sun — CH2M Hill Consulting Hydrogeologist

John Dolegowski — CH2M Hill Consulting Hydrogeologist

Artemis Antipas — CH2M Hill Consulting Environmental Chemist

Matthew Nelson — Orion Environmental Inc. (Orion) Project Manager

Mike Purchase — Orion Quality Assurance Manager

John Gallinatti — Geosyntec Consultants (Geosyntec) Third Party Technical Reviewer

Dan Colby — San Gabriel Basin Water Quality Authority Stakeholder

Don Indermill — Regional Water Quality Control Board, Los Angeles Region Stakeholder

A project organization chart is included on Figure 1 and project team contact information
is included in Table 1. The individuals participating in the project and their specific roles

and responsibilities are discussed below:

Joe Kwan, Northrop Grumman Project Coordinator — Mr. Kwan is a primary decision

maker for the project and a primary user of the data. His project responsibilities include:

a Having overall responsibility for the investigation for Northrop Grumman

S:\Northrop\02BMRK\RPT\QAPP.doc 12/4/12
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O Developing the QAPP

O

Coordinating the field and laboratory activities

O

Working with the project team to review investigation data and making
decisions on the direction of the investigation

Conducting project activities in accordance with the QAPP
Implementing the corrective action system used during the field activities

Working with the laboratory to validate investigation data

O 0O o d

Reporting investigation status to the project team and preparing final report
to USEPA.

Mike Purchase, Orion Quality Assurance Manager — Mr. Purchase’s project

responsibilities include:

a Providing quality assurance management and oversight

O Providing technical support to Northrop Grumman

a Developing the investigation scope with the project team

O Reviewing and providing comments to the QAPP and subsequent
addendums in terms of program specific requirements for Northrop
Grumman

O Providing support for the field team during the investigation

O Working with the project team to review investigation data and making

decisions on the direction of the investigation
i Conducting project activities in accordance with the QAPP

O Reviewing final report to USEPA.

John Gallinatti, Geosyntec Third Party Technical Reviewer — Mr. Gallinatti’s project

responsibilities include:

i Developing the investigation scope with the project team
O Providing third party technical review for the project.

O Providing technical support to Northrop Grumman
A.2  Problem Definition/Background
A.2.1 Purpose

The purpose of this QAPP is to describe the Quality Assurance/Quality Control (QA/QC)
requirements for collecting data to fill data gaps described in the Conceptual Site Model

S:\Northrop\02BMRK\RPT\QAPP.doc 12/4/12
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(CSM; Appendix A). The QAPP documents the planning, implementation, and assessment
procedures for activities to be performed during the investigation. The QAPP addresses
the requirements in (1) the RD/RA SOW for the SZ-South for UAO 2011-14 (USEPA, 2011)
and (2) the “EPA Requirements for Quality Assurance Project Plans” (USEPA, 2001). It
includes procedures designed to provide for the precision, accuracy, completeness, and
representativeness of the data to be generated as the project investigation is conducted. It
is intended to guide field, engineering, and management personnel in relevant aspects of

data collection, management, and control while on or off site.

A.2.2 Problem Statements

The problem statements for the investigation were developed in coordination with USEPA
and are defined in Step 1 of the Data Quality Objectives (DQOs) process (Appendix B).
The problem statements for the investigation are as follows:

1. Identify and characterize the nature and extent of remaining sources (any
additional mass that will continue to impact groundwater quality).

2. Characterize lateral and vertical extent of contamination south of Puente
Creek.

3. Identify and characterize groundwater contaminant migration pathways.

4. Obtain sufficient information to evaluate alternatives to remediate

contamination south of Puente Creek.
5. Characterize the vapor intrusion pathway and perform a risk assessment.

6. Evaluate potential impacts of Benchmark related groundwater
contamination on existing wells (conduct a potable well survey).

7. Identify proper disposal methods of investigation derived waste (IDW).
A.2.3 Background

A UAO for the SZ-South was issued to Northrop Grumman by USEPA on 16 September
2011 (USEPA, 2011). As defined by USEPA in the UAO, the “Shallow Zone South of
Puente Creek shall mean the shallow zone of the PVOU aquifer, as referenced in the ROD
and ESD, that lies south of Puente Creek and is bounded on the east, west, and south by
the extent of shallow zone contamination. Puente Creek, a surface water conveyance
channel located in Los Angeles County, lies above the underlying shallow zone
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groundwater and shall serve as the northern physical boundary for the Shallow Zone
South of Puente Creek remedy” (Figure 2). The former TRW Benchmark Technology
(Benchmark) property is located in the area defined as the SZ-South. A complete site
background including a chronology of investigations and remediation performed at the
site can be found in Table A-1 of the CSM (Appendix A).

A.3  Project Description and Schedule

The following sections provide a description of the project and summary of the schedule
to complete the sampling activities that will address the problem statements in
Section A.2.2.

A.3.1 Description of Work to be Performed

The work to be performed to address the problem statements in Section A.2.2 are as
follows:

Benchmark (On Property)

O Sample existing vapor monitoring points and soil vapor extraction (SVE)
wells to evaluate soil vapor contaminants and concentrations, and evaluate
the potential for vapor intrusion

i Install temporary vapor monitoring points to collect additional soil vapor
data needed to fill data gaps or deficiencies

i Drill soil and Hydropunch borings to:

O Collect vadose zone soil samples at select locations and depths to
evaluate potential vadose zone contamination

O Collect saturated soil samples at select locations and depths for
treatability evaluation

O Collect grab groundwater samples at all locations to evaluate the
nature and extent of groundwater contamination and evaluate the
potential for vapor intrusion

m Perform visual logging of soil samples using the Unified Soil
Classification System (USCS) to evaluate lithology

m Conduct downhole geophysical logging to evaluate and correlate
lithology at select locations if mud rotary drilling is used

i Install permanent groundwater monitoring wells as needed to provide
locations for future groundwater monitoring based on data collected from
soil and Hydropunch borings.
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Off Property

i Drill investigation borings to:
O Collect saturated soil samples to evaluate physical properties
m Collect grab groundwater samples at all locations at defined depth

intervals to evaluate the nature and extent of groundwater
contamination

O Perform visual borehole logging using the USCS to evaluate lithology

m Conduct downhole geophysical logging to evaluate and correlate
lithology at select locations if mud rotary drilling is used

i Install permanent single or multi depth groundwater monitoring wells based
on data collected from soil and grab groundwater samples

i Install temporary vapor monitoring points to evaluate potential for vapor
intrusion in the immediate vicinity of Benchmark.

Site Wide

i Review data collected during investigation activities and information on
available remedial technologies to evaluate alternatives to remediate soil
and groundwater contamination south of Puente Creek

a Perform short-term aquifer testing on new and existing wells

a Perform vapor intrusion pathway sampling (i.e., shallow groundwater,
indoor air, sub-slab, and soil gas) in the immediate vicinity of, and
downgradient of, Benchmark south of Puente Creek. The locations of
indoor air sampling will be determined based on evaluation of existing data
and newly-acquired subsurface data (e.g., shallowest groundwater VOC
concentrations, soil properties, depth-to-groundwater, stratigraphic data,
and soil vapor data) collected during this investigation. The scope for
indoor air sampling is presented in the Draft Vapor Intrusion Sampling and
Analysis Work Plan (Geosyntec, 2012)

a Conduct a well survey, including potable and non-potable wells, to evaluate
the potential for human health exposure and conduits for vertical migration
of contaminated groundwater

i Collect samples of IDW to identify the proper disposal method.

A description of work to be performed for each problem statement in Section A.2.2 can be
found in the DQOs in Appendix B. Proposed sample locations are shown on Figures B-1
through B-3 and sample location rationales are described in Table B-11 in Appendix B. A
flow chart detailing the investigation process is shown on Figure B-4 in Appendix B.

Investigation results will be summarized in tables, on figures, and in a technical report.
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wells in the B7 Wellfield located at the mouth of Puente Valley. In recent years, active
production wells in the B7 Wellfield include San Gabriel wells B7C, B7E, B9B, B11B,
B24A, and B24B and Suburban Water Systems well 147-W3. While all of these wells
extract most of their water from the deep zone, some of the wells, specifically B7C, B11B,
and 147-W3, are also screened in the intermediate zone (IZ). The IZ is composed of both
an upper unit and lower unit, the upper IZ (U1Z) and lower IZ (LIZ), respectively. These
three production wells get a substantial portion of water from the LIZ and only a small
amount of water from the UIZ.

Local Hydrogeology

The SZ-South covers approximately 170 acres and is situated in the cities of Industry and
La Puente in eastern Los Angeles County, California. A series of investigations and testing
have been conducted between the property and Puente Creek (SZ-South) from 1987 to the
present. The lithology beneath the property and vicinity has been investigated to a depth
of approximately 300 feet during previous site investigations conducted by Woodward-
Clyde and Orion Environmental Inc. (Orion; Table A-1). A list of past data collected for
the project is included in Table A-2. The subsurface in the SZ-South consists of alluvial
valley sediments that have been deposited from the surrounding highlands within the
Puente Basin, which is a sub-basin of the larger San Gabriel Basin. The subsurface
sediments are composed of alluvial deposits that range from coarse sands and gravels to
fine-grained silts and clays. The water bearing sediments are considered Pleistocene to
Recent in age and extend to depths of approximately 200 to 800 feet below ground
surface (bgs).

Previous studies have characterized the aquifer in the vicinity of the property into three
permeable zones separated by relatively impermeable units labeled Zones A, B, and C.
Zone A is defined as the saturated interval from water table to 60 feet bgs; Zone B is
within the interval generally from 80-90 feet to 115 feet bgs, and Zone C is within the
interval from 150 feet to 200 feet bgs. Due to the high degree of variability in the alluvial
deposits, this hydrostratigraphic characterization of the shallow aquifer cannot be applied
off the Benchmark property. This conceptual shallow aquifer model is also inconsistent
with the regional hydrostratigraphic model, where the PVOU aquifer is characterized into
shallow, intermediate, and deep production zones. Additional field data are needed to
develop a more robust hydrostratigraphic model for the SZ-South remedy. This
hydrostratigraphic model will be tied into the hydrostratigraphic model for the PVOU
shallow zone (SZ) and intermediate zone (1Z) regional remedies.

The depth to groundwater in the vicinity of the property varies over time due to seasonal
drought and recharge events as well as regional recharge trends. Graphs of historical
water-level elevations vs. time from 1987 to present for selected wells are shown on
Figure 3. The highest water table elevations were observed from 1995 into 1999. Depth
to groundwater (i.e., the water table) measurements in December 2011 varied between
34 to 48 feet bgs at the property to about 67 to 70 feet bgs along Nelson Avenue. A
general downward hydraulic gradient (piezometric head differences of 6 to 10 feet) is
observed between the more permeable sand units, which are typically interbedded with
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lower permeability silts and clays. The only noted exception to this trend is an upward
gradient observed on Flagstaff Street between wells PZ-1 (screened from 116 to 121 feet
bgs) and PZ-2 (screened from 125 to 140 feet bgs), where well PZ-2 has a higher
piezometric head value by approximately 1 foot.

Hydraulic conductivities vary greatly both vertically and horizontally due to the variable
amount of fine-grained sediments present. Transmissivity based on pump tests in the
extraction wells on Nelson Avenue (Orion, 2007) ranges between 4,800 to 16,100 gallons
per day per foot (gpd/ft; 6.9 to 23.1 centimeters squared per second [cm?/sec]) with an
average of four tests being 12,175 gpd/ft (17.0 cm?/sec). Transmissivity determined from a
pump test at onsite well W9 (Woodward-Clyde, 1994) is 112.2 gpd/ft (0.1612 cm?%sec).
Hydraulic conductivity values were not reported; however, the hydraulic conductivity
values will be calculated as part of Remedial Design Investigation (RDI).

During drilling operations at cone penetration test (CPT) borings CPT-5 and CPT-6
(Figure 2) on the property, some layers were identified as cemented sand or stiff fine-
grained material on the CPT log (Orion, 2012). These layers exhibit very dense properties
not typical of alluvial sand deposits. In a meeting on 31 January 2012, the California
Department of Toxic Substances Control suggested that these dense areas may be
evidence of compaction from faulting activity in the basin.

Groundwater flow direction can vary from one permeable sand unit to the next, but the
general flow direction is to the north, and becomes more northeasterly in the northern
portion of the SZ-South area near Nelson Avenue (Figure 4 from 2011). The average
horizontal hydraulic gradient has varied from about 0.007 to 0.009 foot per foot. The
flow direction, as measured in the second sand interval, has exhibited little variation over
the past 20 years, even though piezometric heads in this interval have varied more than
20 feet (Figures 5 and 6 from 1992 and 2002, respectively).

Contaminant Distributions and Pathways

Migration of contaminants in the subsurface is strongly influenced by the more permeable
units and by vertical hydraulic gradients. Contaminant migration begins in the vadose
zone at the point of release and then migrates vertically to the water table. Because utility
pipelines carried, tanks stored, and operations used pure solvents, leaks likely included
solvents in the form of dense non-aqueous phase liquids (DNAPLs). Some of the fugitive
chlorinated solvents were released as DNAPLs. Due to their greater density and lower
viscosity compared to water, as well as low solubility in water, the DNAPL migrated
vertically into the saturated zone. The downward DNAPL migration is expected to
effectively stop when its saturation in soil decreases and the DNAPL becomes
discontinuous. The discontinuous DNAPL trapped in the pore space then serves as a
continuous source for solvents dissolved in groundwater. Migration of the dissolved
contaminants is then influenced by the horizontal permeability of the sand units and flows
with the groundwater gradient. Figure 4 shows potentiometric surface contours for
Zone B and section lines for cross sections D-D’ through G-G’. Cross sections D-D’
(Figure 7) and E-E’ (Figure 8) are drawn along the groundwater flow path from south to
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north.  Cross sections F-F' (Figure 9) and G-G’ (Figure 10) are drawn roughly
perpendicular to flow along Valley Boulevard and Nelson Avenue, respectively. As noted
on the well logs and cross sections, the thickness and areal extent of the sand units vary
substantially across the SZ-South site area. This has allowed for migration both
horizontally as well as vertically to other permeable sand units as downgradient migration
occurs. These conditions also result in narrow zones of contaminant migration along the
more permeable pathways.  Figure 11 illustrates an interpretation of contaminant
distribution in a plan view across the SZ-South site area.

Historical groundwater monitoring results show that the shallow-most saturated interval
beneath the property, extending from the water table to a depth of about 60 feet bgs
(referred to as “Zone A”), contained the highest concentrations of volatile organic
compounds (VOCs) and 1,4-dioxane. Graphs of historical VOC concentration data in
selected wells are shown on Figures 12-1 through 12-9. In 1992, 1,1,1-TCA
concentrations were over 100,000 micrograms per liter (ug/l) in on property well W3. The
original on property groundwater treatment system extracted groundwater from the
shallow-most zone only and operated from 1996 to 2004 at an approximate average flow
of 30 to 50 gallons per minute. The uppermost sandy portion of this zone dewaters during
periods of drought, which periodically limited sustained extraction from the on property
treatment system. Vacuum was also applied to the on property groundwater extraction
wells, so as water levels declined, soil gas was extracted through the well screen. The
groundwater extraction program was just one aspect of a remedial system that involved
soil removal and soil treatment followed by operation of a soil vapor extraction (SVE)
system from 1992 to 2007.

The trend graphs illustrate the impact that the on property remedial system had in
reducing VOC concentrations. VOC concentrations in monitoring wells W8 and W9 vary
seasonally. During the December 2011 sampling event, well W8 contained the highest
1,1,1-TCA, 1,1-DCE, and 1,4-dioxane concentrations of 5,200, 2,300, and 1,600 pg/l,
respectively. However, VOC concentrations in well W8 were 10 times greater in the
1990’s, and have decreased by 90 percent from 1992 to 2011. VOC concentrations in
other on property shallow zone wells, such as W3 and W10, have decreased by
99 percent or more from the 1990’s through 2011.

The presence of deeper contamination (70 to 80 feet bgs) has been observed since 1992 in
the area to the west of the property in well W20. In the early 1990’s, this well had TCE
concentrations greater than 10,000 ng/l which have since decreased more than 90 percent
to 410 pg/l in 2011. In 1998, VOCs were detected in deeper well W11 (screened from
88 to 98 feet bgs), installed adjacent to well W3 on the property, but at substantially lower
concentrations than in the shallower wells. TCE concentrations in well W11 have
declined more than 90 percent, from 190 pg/l in 1990 to 18 ng/l in 2011. Evidence of
deeper contamination in the areas where former releases occurred was also observed
during a CPT investigation conducted in 2002 and a deep soil investigation conducted in
2004 (Orion, 2012). The 2002 CPT data, 2002 groundwater data, and 2004 soil sampling
results are shown on Figures 13 through 17, which also show the varied stratigraphy of
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TABLE B-1

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
VOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARSs
requirements Permit Drinking Water (Daily
Analytical | Reporting [Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements(e) (MCLs or NLs) Discharge)(f) Limit
Acetone ug/l | EPA 8260B 10 -@ - 700 - - 700 700
Benzene ug/l | EPA 82608 1.0 1™ - 1.0 1 1 1.0 1
"Bromochloromethane ug/l [ EPA 8260B 1.0 - - - - - NAD NA
"Bromodichloromethane ug/l | EPA 8260B| 1.0/0.29 10040 = = = = 0.56™ 0.56
"Bromoform ug/l | EPA 82608 1.0 1000 - 43 - - 4.3 43
Bromomethane ug/l | EPA 8260B 1.0 -- -- -- -- -- NA NA
2-Butanone (Methyl Ethyl Ketone) ng/l | EPA 8260B 10 -- -- -- -- -- 700 700
n-Butylbenzene ng/l | EPA 8260B 1.0 -- -- -- -- -- NA NA
sec-Butylbenzene ng/l | EPA 8260B 1.0 -- -- -- -- 260 NA 260
tert-Butylbenzene ung/l | EPA 8260B 1.0 -- -- -- -- 260 NA 260
"Carbon Disulfide ug/l [ EPA 82608 1.0 - - - - 160 NA 160
Carbon Tetrachloride ug/ll [EPA8260B| 0.5/0.29 0.5M = 0.25™ 0.5 0.5 0.25™ 0.25
Chlorobenzene ug/l | EPA 8260B 1.0 70® - 30 - 70 30 30
Chloroethane ug/l | EPA 8260B 1.0 -- -- 100 -- -- 100 100
Chloroform ug/l | EPA 8260B 1.0 100%0 - 100 - - 100 100
Chloromethane (Methyl Chloride) ug/l | EPA 8260B 1.0 -- -- 3 -- -- 3 3
Dibromochloromethane ug/l | EPA 8260B| 1.0/0.29 10000 = 0.401™ = = 0.401™ 0.401
1,2-Dibromo-3-Chloropropane ug/l | EPA 8260B| 0.5/0.59 0.2MY = = = 0.2™ NA 0.2
1,2-Dibromoethane ug/l | EPA 8260B| 1.0/0.29 = = = = 0.05™ 0.05™ 0.05
Dibromomethane (Methyl Bromide) ng/l | EPA 8260B 1.0 -- -- 10 -- -- 10 10
1,2-Dichlorobenzene ug/l | EPA 8260B 1.0 600" - 600 600 600 NA 600
1,3-Dichlorobenzene ug/l | EPA 82608 1.0 600" - 400 - - NA 400
1,4-Dichlorobenzene ug/l | EPA 8260B 1.0 50 - 5 5 5 NA 5
Dichlorodifluoromethane (Freon 12) ug/l | EPA 8260B 2.0 -- -- -- -- 1,000 NA 1,000
||1,1-Dich|or0ethane ug/l | EPA 82608 1.0 5™ 5 5 5 5 5 5
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TABLE B-1

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
VOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARSs
requirements Permit Drinking Water (Daily
Analytical | Reporting [Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements(e) (MCLs or NLs) Discharge)(f) Limit
1,2-Dichloroethane ug/l |EPA8260B| 0.5/0.29 0.5™ 05 0.38™ 05 05 0.38™ 0.38
1,1-Dichloroethene ug/l |EPA8260B| 0.5/0.29 6" 6 0.057™ 6 6 0.057™ 0.057
cis-1,2-Dichloroethene ug/l | EPA 8260B 1.0 6" - - 6 6 NA 6
trans-1,2-Dichloroethene ug/l | EPA 8260B 1.0 10® - 10 10 10 10 10
1,2-Dichloropropane ug/l | EPA 82608 0.5 50 - 0.52 5 5 0.52 0.52
1,3-Dichloropropane ng/l | EPA 8260B 1.0 -- -- -- -- -- NA NA
Total 1,3-dichloropropene (cis- &
trans-) ug/l | EPA 82608 0.5 0.5 - 0.5 0.5 0.5 0.5 0.5
"Ethylbenzene ug/l | EPA 8260B 1.0 700" - 700 700 300 700 300
"Isopropylbenzene ug/l | EPA 8260B 1.0 -- -- -- -- 770 NA 770
|Methylene chloride ug/l | EPA 8260B 1.0 50 - 47 - 5 47 47
Methyl Tert-Butyl Ether ug/l | EPA 8260B 1.0 - - 5 - 13 5 5
Styrene ug/l | EPA 8260B 1.0 1007 - - 100 100 NA 100
1,1,2,2-Tetrachloroethane ug/l |EPA8260B| 0.5/0.29 7 = 0.17™ 1 1 0.17™ 0.17
Tetrachloroethene ug/l | EPA 8260B 0.5 50 5 0.8 5 5 0.8 0.8
Toluene ug/l | EPA 82608 1.0 150 - 150 150 150 150 150
TPH (gasoline, diesel, and Jet Fuel
A) ug/l | EPA 8015B |0.50/50/0.50 - - 100 - - 100© 100
1,2,3-Trichlorobenzene ug/l | EPA 8260B 1.0 -- -- -- -- -- NA NA
1,2,4-Trichlorobenzene ug/l | EPA 8260B 1.0 709 - 70 70 5 NA 5
1,1,1-Trichloroethane ug/l | EPA 8260B 1.0 200" 200 200 200 200 200 200
1,1,2-Trichloro-1,2,2-Trifluoroethane
(Freon 113) ug/l | EPA 82608 2.5 1,200" - - 1,200 - 1,200 1,200
1,1,2-Trichloroethane ug/l | EPA 8260B 0.5 30 - 0.6 5 5 0.6 0.6
Trichloroethene ug/l | EPA 8260B 1.0 50 5 2.7 5 5 2.7 2.7
Trichlorofluoromethane (Freon 11) ug/l | EPA 8260B 1.0 150" - - 150 150 NA 150
1,2,4-Trimethylbenzene ng/l | EPA 8260B 1.0 -- -- -- -- 330 NA 330
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TABLE B-1

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
VOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARs
requirements Permit Drinking Water (Daily
Analytical | Reporting [Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements(e) (MCLs or NLs) Discharge)(f) Limit
1,3,5-Trimethylbenzene ug/l | EPA 8260B 1.0 - - - - 330 NA 330
\Vinyl Chloride ug/l | EPA 8260B 0.5 05" 05 05 05 05 0.5 0.5
Total Xylenes ug/l | EPA 82608 1.0 1,750" - 1,750 1,750 1,750 1,750 1,750
Isopropyl Alcohol ng/l | EPA 8260B 100 -- -- -- -- -- NA NA
di-Isopropyl Ether ug/l | EPA 8260B| 1.0/0.29 = = = = 0.8™ 0.8
Tertiary Butyl Alcohol ung/l | EPA 8260B 5.0 -- -- -- -- 12 12

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.

(b) Containment Levels shown are per Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Units (PVOU; USEPA,2005). Containment levels are Federal or California maximur

contaminant levels (MCLs).
(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).

(d) Discharge limits from Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-022 Attachment E Screening Levels for General Permits.

(e) Basin plan requirements from LARWQCB Basin Plan, Water Quality Objectives (LARWQCB, 1994).

(f) Applicable or Relevant and Appropriate Requirements (ARARs) for discharge to surface water per Table 3 of the ESD (USEPA, 2005).
(g) “--“ = Limits not provided; however, monitoring is required.

(h) California MCL.

(i) NA = ARAR for this compound is not provided.

(j) First value is reporting limit, second value is method detection limit

(k) Total Trihalomethanes.

() Federal MCL.

(m) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J).
(n) Single isomer or sum of isomers.

(o) Total petroleum hydrocarbons (TPH) includes all fuels, gasoline, diesel and jet fuel, respectively.

The lowest limit listed is lower than the reporting limit but higher than the method detection limit for the method shown.
The lowest limit listed is lower than both the reporting limit and the method detection limit.
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TABLE B-2

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS

EMERGENT CHEMICALS - WATER

SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARs
requirements Permit Drinking Water (Daily
Analytical | Reporting [ Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements |(MCLs or NLs)(e) Discharge)(f) Limit
1,2,3-Trichloropropane ug/l | EPA 524M 0.005 --@ - - - 0.005 - 0.005
EPA 8270C-
1,4-Dioxane g/l SIM 0.2 3™ 3 3 - 1 3 1
0.0019/
N-Nitrosodimethylamine (NDMA) ug/l | EPA 1625 | 0.00077% = = 0.00069% = 0.01 0.01 0.00069
"Perchlorate nall EPA 314.0 4 -- 6 4 - 6 6 4

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.
(b) Containment Levels shown are per Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Unit (PVOU; USEPA,2005).
(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).
(d) Discharge limits from Los Angeles Regional Water Quality Control Board Order No. R4-2007-022 Attachment E Screening Levels for General Permits.

(e) MCL - Maximum Contaminant Level.
(f) Applicable or Relevant and Appropriate Requirements (ARARs) for discharge to surface water per Table 3 of the ESC

(g) “--“ = Limits not provided; however, monitoring is required.
(h) California Department of Public Health State Notification Level (NL).

(i) First value is reporting limit, second value is method detection limit

(j) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J).
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TABLE B-3

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARs
requirements Permit Drinking Water (Daily
Analytical | Reporting [Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements(e) (MCLs or NLs) Discharge)(f) Limit
[Acenaphthene Hg/l | EPA 8270C 0.48 @ - 1,200 - - - 1,200
[Acenaphthylene ug/l | EPA 8270C 0.48 -- -- -- -- -- -- NA
lAnthracene pg/l EPA 8270C 0.48 - - 9,600 - - - 9,600
Benzidine pg/l |EPA 8270C| 4.8/4.8M = = 0.000129 = = = 0.00012
"Benzo(a)anthracene g/l |EPA 8270C | 4.8/0.095® = = 0.00440 = = = 0.0044
|Benzo(a)pyrene pg/l  |EPA 8270C | 1.9/0.095® = = 0.00449 0.2 0.2 = 0.0044
Benzo(b)fluoranthene ug/l | EPA 8270C | 1.9/0.095® = = 0.00440 = = = 0.0044
"Benzo(g,h,i)perylene ug/l | EPA 8270C 4.8 -- -- -- -- -- -- NA
Benzo(K)fluoranthene ug/l | EPA 8270C | 0.48/0.095" = = 0.00440 = = = 0.0044
4-Bromophenyl Phenyl Ether ug/l | EPA 8270C 0.95 -- -- -- -- -- -- NA
Butyl Benzyl Phthalate pg/l | EPA 8270C 4.8 -- -- 3,000 -- -- -- 3,000
4-Chloro-3-methylphenol ug/l | EPA 8270C 1.9 -- -- -- -- -- -- NA
Bis(2-chloroethoxy)methane pg/l | EPA 8270C 0.48 -- -- -- -- -- -- NA
||Bis(2—chIoroethyl)ether ug/l | EPA 8270C |0.48/0.095® = = 0.031¢ = = = 0.031
"Bis(2-chIoroisopropyl)ether pg/l | EPA 8270C 0.48 -- -- 1,400 -- -- -- 1,400
Bis(2-Ethylhexyl)Phthalate pg/ll |EPA8270C| 5.0/1.7" 400 = 1.8 = 4 - 1.8
2-Chloronaphthalene pg/l | EPA 8270C 0.48 -- -- 1,700 -- -- -- 1,700
2-Chlorophenol pg/l | EPA 8270C 0.95 -- -- 120 -- -- -- 120
4-Chlorophenyl Phenyl Ether pg/l | EPA 8270C 0.48 -- -- -- -- -- -- NA
Chrysene ug/l | EPA 8270C |0.48/0.095® = = 0.0044" = = = 0.0044
"Dibenz(a,h)anthracene ug/l | EPA 8270C |0.48/0.095® = = 0.0044" = = = 0.0044
Di-n-Butyl Phthalate pg/l | EPA 8270C 2.0 - - 2,700 - -- -- 2,700
3,3"-Dichlorobenzidine ug/l |EPA8270C| 4.8/4.8" = = 0.04" = = = 0.04
2,4-Dichlorophenol pg/l | EPA 8270C 1.9 -- -- 93 -- -- -- 93
Diethyl Phthalate po/l | EPA 8270C 0.95 - - 23,000 - - - 23,000
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TABLE B-3

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARs
requirements Permit Drinking Water (Daily
Analytical | Reporting [Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements(e) (MCLs or NLs) Discharge)(f) Limit
2,4-Dimethylphenol ug/l | EPA 8270C 1.9 - - 540 - - - 540
Dimethyl Phthalate pg/l | EPA 8270C 0.48 - -- 313,000 -- -- -- 313,000
4,6-Dinitro-2-methylphenol pg/l | EPA 8270C 4.8 -- -- 13 -- -- -- 13
2,4-Dinitrophenol pg/l | EPA 8270C 4.8 -- -- 70 -- -- -- 70
2,4-Dinitrotoluene ug/ll |EPA 8270C| 4.8/0.19™ = = 0.119 - - - 0.11
2,6-Dinitrotoluene pg/l | EPA 8270C 4.8 -- -- -- -- -- -- NA
Di-n-octyl Phthalate ug/l | EPA 8270C 4.8 -- -- -- -- -- -- NA
1,2-Diphenylhydrazine/Azobenzene | pg/l [EPA 8270C|0.95/0.095® = = 0.049 = = = 0.04
Fluoranthene pg/l | EPA 8270C 0.48 -- -- 300 -- -- -- 300
"Fluorene ug/l | EPA 8270C 0.48 - - 1,300 - - - 1,300
"Hexachlorobenzene ug/l | EPA 8270C |0.97/0.097" = = 0.00075" 1 1 = 0.00075
"Hexachlorobutadiene pg/l [EPA8260B| 0.5/0.2" - - 0.44% - - - 0.44
"HexachIorocyclopentadiene pg/l | EPA 8270C 4.8 -- -- 50 -- 50 -- 50
"Hexachloroethane ug/l | EPA 8260B 1.0 - - 1.9 - - - 1.9
|||ndeno(1,2,3—cd)pyrene ug/l | EPA 8270C | 1.9/0.097" = = 0.0044" = = = 0.0044
Isophorone pg/l | EPA 8270C 0.95 -- -- 8.4 -- -- -- 8.4
"Naphthalene pg/l | EPA 8270C 1.0 -- -- 21 -- -- 21 21
Nitrobenzene pg/l | EPA 8270C 1.0 -- -- 17 -- -- -- 17
2-Nitrophenol ug/l | EPA 8270C 1.9 -- -- -- -- -- -- NA
4-Nitrophenol pg/l | EPA 8270C 4.8 -- -- -- -- -- -- NA
N-Nitroso-di-n-propylamine ug/l | EPA 8270C | 1.9/0.095" = = 0.005" - - - 0.005
"N-Nitrosodiphenylamine pg/l | EPA 8270C 0.95 -- -- 5 -- -- -- 5
"Pentachlorophenol ug/l | EPA 8270C | 1.9/0.095" = = 0.28" = 1 = 0.28
"Phenanthrene pg/l | EPA 8270C 0.48 - -- -- - -- -- NA
(lPyrene ugl |EPAs270c| 048 - N 960 - - - 960
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TABLE B-3

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - WATER
SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE

Site-Specific R4-2007-0022
NPDES General NPDES ARARs
requirements Permit Drinking Water (Daily
Analytical | Reporting [Containment (2004) Requirements Basin Plan Requirements | Maximum Lowest
Analyte Units Method Limit® Levels® (avg / max)(c) (2007)(d) Requirements(e) (MCLs or NLs) Discharge)(f) Limit
2,4,6-Trichlorophenol pg/l | EPA 8270C 0.95 -- -- 2.1 -- - - 2.1

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.

(b) Containment Levels shown are per Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Units (PVOU; USEPA,2005). Containment levels are Federal or California maximur

contaminant levels (MCLs).
(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).
(d) Discharge limits from Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-022 Attachment E Screening Levels for General Permits.
(e) Basin plan requirements from LARWQCB Basin Plan, Water Quality Objectives (LARWQCB, 1994).
(f) Applicable or Relevant and Appropriate Requirements (ARARS) for discharge to surface water per Table 3 of the ESD (USEPA, 2005).
(g) “--“ = Limits not provided; however, monitoring is required.
(h) First value is reporting limit, second value is method detection limit
(i) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J).
(j) California MCL.

The lowest limit listed is lower than the reporting limit but higher than the method detection limit for the method shown.
The lowest limit listed is lower than both the reporting limit and the method detection limit.
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TABLE B-4

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
METALS
SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE

Site-Specific [ R4-2007-0022 ARARs
NPDES General NPDES (Daily
requirements Permit Basin Plan Drinking Water | Maximum
Analytical | Reporting |Containmen (2004) Requirements Requirements(e Requirements Discharge)(g Lowest
Analyte Units | Method Limit® tLevels® | (avg / max)© (2007)@ ) T™MDL® (MCLs or NLs) ) Limit
Antimony ug/l | EPA 6020 2.0 -0 - 14 6 - 6 - 6
Arsenic pg/l EPA 6020 1.0 -- 50 50 50 - 10 - 10
Barium ng/l | EPA 6020 1.0 - - - 1,000 - 1,000 - 1,000
Beryllium ng/l EPA 6020 0.5 -- - 4.0 4 - 4 -- 4
Cadmium ng/l | EPA 6020 1.0 - 4.58/9.18 2.4 5 - 5 - 2.4
Total Chromium ng/l EPA 6020 2.0 -- 50 50 50 - 50 - 50
Hexavalent Chromium pg/l | EPA 218.6 | 0.30/0.25” = = 11 = = 0.0200 = 0.02
Copper ng/l | EPA 6020 2.0 - 18.6/37.4 9.4 - 9 1,300 - 9
Lead ng/l | EPA 6020 1.0 - 9.82/19.71 3.2 - 2.5 15 5.2 25
"Mercury ng/l | EPA 7470A| 0.2/0.19 - 0.051/0.102 0.05% 2 = 2 = 0.05
Nickel ng/l | EPA 6020 2.0 - - 52 100 - 100 - 52
Selenium pg/l EPA 6020 2.0 -- 4.1/8.2 5.0 50 5 50 - 4.1
Silver pg/l | EPA 6020 1.0 - 12.2/24.4 4 - - 100" - 4
Thallium ng/l | EPA 6020 1.0 - - 1.7 2 - 2 - 1.7
Vanadium ng/l | EPA 6020 2.0 - - - - - 50 - 50
Zinc ng/l | EPA 6020 20 - 144.64/290.14 122 - 120 5,000" - 120
Cyanide pg/l  |SM4500-CN 5 - - 5.2 200 - 200 - 5.2

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be higher than listed should sample require dilution.
(b) There are no Containment Levels listed for these analytes in Table 2 of the Explanation of Significant Differences (ESD) for the Puente Valley Operable Unit (PVOU; USEPA,2005).
(c) Discharge limits from the Benchmark site specific National Pollutant Discharge Elimination System (NPDES) permit (RWQCB, 2004).
(d) Discharge limits from Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-022 Attachment E Screening Levels for General Permits.
(e) Basin plan requirements from LARWQCB Basin Plan, Water Quality Objectives (LARWQCB, 1994).
(f) Total maximum daily load (TMDL) from Total Maximum Daily Loads for Metals and Selenium, San Gabriel River and Impaired Tributaries (USEPA, 2007).
(g) Applicable or Relevant and Appropriate Requirements (ARARSs) for discharge to surface water per Table 3 of the ESD (USEPA, 2005).
(h) “--“ = Limits not provided; however, monitoring is required.
(i) First value is reporting limit, second value is method detection limit
(j) Office of Environmental Health Hazard Assessment Public Health Goal.
(k) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged estimated (J).
() Secondary MCL
The lowest limit listed is lower than both the reporting limit and the method detection limit.
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TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
EMERGENT CHEMICALS - SOIL

TABLE B-8

SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

USEPA Screening Levels®

Analytical | Reporting
Analyte Units | Method Limit® Residential Industrial
0.0099/
1,2,3-Trichloropropane mg/kg | EPA 8260B 0.00099 0.005 0.095
1,4-Dioxane mg/kg | EPA 8270C 0.025 4.9 17
N-Nitrosodimethylamine (NDMA) mg/kg | EPA 8270C|0.33/0.055”|  0.0023 0.034
Perchlorate mg/kg | EPA 314 0.04 55 720

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may be

higher than listed should sample require dilution.

(b) U.S. Environmental Protection Agency (USEPA) Screening Levels from the USEPA Regional Screening Level

Summary Table updated November 2011.
(c) First value is reporting limit, second value is method detection limit
(d) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged

estimated (J).
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The lowest limit listed is lower than the reporting limit but higher than the
method detection limit for the method shown.
The lowest limit listed is lower than both the reporting limit and the method
detection limit.
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TABLE B-9

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - SOIL
SHALLOW ZONE SOUTH OF PUENTE CREEK

FORMER TRW BENCHMARK SITE

Analytical | Reporting | EPA Screening Levels®
Analyte Units | Method Limit® | Residential | Industrial
Acenaphthene mg/kg | EPA 8270C 0.33 3,400 33,000
Acenaphthylene mg/kg | EPA 8270C 0.33 -© --
Anthracene mg/kg | EPA 8270C 0.33 17,000 170,000
Benzidine mg/kg | EPA 8270C 0.66 0.0005® 0.0045@
"Benzo(a)anthracene mg/kg | EPA 8270C [0.33/0.070®|  0.15? 2.1
"Benzo(a)pyrene mg/kg | EPA 8270C [0.33/0.055®| 0.015 0.219
Benzo(b)fluoranthene mg/kg | EPA 8270C|0.33/0.050®|  0.15@ 2.1
Benzo(g,h,i)perylene mg/kg | EPA 8270C 0.33 -- --
Benzo(k)fluoranthene mg/kg | EPA 8270C 0.3 1.5 21
4-Bromophenyl Pheny! Ether mg/kg | EPA 8270C 0.33 -- --
Butyl Benzyl Phthalate mg/kg | EPA 8270C 0.33 260 910
4-Chloro-3-methylphenol mg/kg | EPA 8270C 0.33 6,100 62,000
Bis(2-chloroethoxy)methane mg/kg | EPA 8270C 0.33 180 1,800
Bis(2-chloroethyl)ether mg/kg | EPA 8270C 0.17 0.21 1
Bis(2-chloroisopropyl)ether mg/kg | EPA 8270C 0.33 4.6 22
Bis(2-Ethylhexyl)Phthalate mg/kg | EPA 8270C 0.33 35 120
2-Chloronaphthalene mg/kg | EPA 8270C 0.33 6,300 82,000
2-Chlorophenol mg/kg | EPA 8270C 0.33 390 5,100
4-Chlorophenyl Phenyl Ether mg/kg | EPA 8270C 0.33 -- --
Chrysene mg/kg | EPA 8270C 0.33 15 210
Dibenz(a,h)anthracene mg/kg | EPA 8270C |0.42/0.099®| 0.0159 0.219
Di-n-Butyl Phthalate mg/kg | EPA 8270C 0.33 6,100 62,000
3,3'-Dichlorobenzidine mg/kg | EPA 8270C 0.83 1.1 3.8
2,4-Dichlorophenol mg/kg | EPA 8270C 0.33 180 1,800
Diethyl Phthalate mg/kg | EPA 8270C 0.33 49,000 490,000
2,4-Dimethylphenol mg/kg | EPA 8270C 0.33 1,200 12,000
Dimethyl Phthalate mg/kg | EPA 8270C 0.33 -- --
4,6-Dinitro-2-methylphenol mg/kg | EPA 8270C 0.42 4.9 49
2,4-Dinitrophenol mg/kg | EPA 8270C 0.66 120 1,200
2,4-Dinitrotoluene mg/kg | EPA 8270C 0.33 1.6 5.5
2,6-Dinitrotoluene mg/kg [ EPA 8270C 0.33 61 620
Di-n-octyl Phthalate mg/kg | EPA 8270C 0.33 -- --
1,2-Diphenylhydrazine/Azobenzene | mg/kg | EPA 8270C 0.33 5.1 23
Fluoranthene mg/kg | EPA 8270C 0.33 2,300 22,000
[Fruorene mgkg |EPA8270C|  0.33 2,300 22,000
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TABLE B-9

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
SEMIVOLATILE ORGANIC COMPOUNDS - SOIL
SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE

Analytical | Reporting EPA Screening Levels®

Analyte Units | Method Limit® | Residential | Industrial
Hexachlorobenzene mg/kg | EPA 8270C |0.33/0.070® 0.39 1.1
Hexachlorobutadiene mg/kg | EPA 8270C 0.33 6.2 22
Hexachlorocyclopentadiene mg/kg | EPA 8270C 0.83 370 3,700
Hexachloroethane mg/kg | EPA 8270C 0.33 12 43
Indeno(1,2,3-cd)pyrene mg/kg | EPA 8270C | 0.33/0.13¢ 0.159 2.1
Isophorone mg/kg | EPA 8270C 0.33 510 1,800
Naphthalene mg/kg | EPA 8270C 0.33 3.6 18
Nitrobenzene mg/kg | EPA 8270C 0.33 4.8 24
2-Nitrophenol mg/kg | EPA 8270C 0.33 -- --
4-Nitrophenol mg/kg | EPA 8270C 0.83 -- --
N-Nitroso-di-n-propylamine mg/kg | EPA 8270C 0.25 99 350
N-Nitrosodiphenylamine mg/kg | EPA 8270C 0.33 99 350
Pentachlorophenol mg/kg | EPA 8270C 0.83 0.89 2.7
Phenanthrene mg/kg | EPA 8270C 0.33 -- --
Pyrene mg/kg | EPA 8270C 0.33 1,700 17,000
2,4,6-Trichlorophenol mg/kg | EPA 8270C 0.33 44 160

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent and may
be higher than listed should sample require dilution.

(b) U.S. Environmental Protection Agency (USEPA) Screening Levels from the USEPA Regional Screening Level
Summary Table updated November 2011.

(c) “--* = Values not provided; however, monitoring is required.

(d) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged
estimated (J).

(e) First value is reporting limit, second value is method detection limit

The lowest limit listed is lower than the reporting limit but higher than the
method detection limit for the method shown.

The lowest limit listed is lower than both the reporting limit and the
method detection limit.
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TABLE B-10

TARGET COMPOUND LIST, REPORTING AND REGULATORY LISTS
METALS - SOIL
SHALLOW ZONE SOUTH OF PUENTE CREEK
FORMER TRW BENCHMARK SITE

USEPA Screening Levels®
Analytical Reporting
Analyte Units Method Limit® Residential | Industrial
Antimony mg/kg EPA 6010B 10 31 410
Arsenic mg/kg | EPA6010B | 2.0/0.79 0.399 1.6
Barium mg/kg EPA 6010B 1.0 15,000 190,000
Beryllium mg/kg EPA 6010B 0.50 160 2,000
Cadmium mg/kg EPA 6010B 0.50 70 800
Total Chromium mg/kg | EPA 6010B 1.0 .- -
Hexavalent Chromium mg/kg EPA 7199 0.2 0.29 5.6
Cobalt mg/kg EPA 6010B 1.0 23 300
Copper mg/kg EPA 6010B 2.0 3,100 41,000
Lead mg/kg EPA 6010B 2.0 400 800
"Mercury mg/kg EPA 7471A 0.02 10 43
"Molybdenum mg/kg | EPA 6010B 2.0 390 5,100
Nickel mg/kg EPA 6010B 2.0 - -
Selenium mg/kg EPA 6010B 2.0 390 5,100
Silver mg/kg | EPA 6010B 1.0 390 5,100
Thallium mg/kg | EPA6010B | 9.8/0.78 0.789 10
Vanadium mg/kg EPA 6010B 1.0 390 5,200
Zinc mg/kg EPA 6010B 5 23,000 310,000
Cyanide mg/kg |EPA 9014/4500 0.50 1,600 20,000

(a) Reporting Limits (RLs) shown are for samples that have not been diluted. RLs are matrix dependent
and may be higher than listed should sample require dilution.

(b) U.S. Environmental Protection Agency (USEPA) Screening Levels from the USEPA Regional Screening
Level Summary Table updated November 2011.

(c) First value is reporting limit, second value is method detection limit

(d) If reporting limit is greater than regulatory requirements, detections below the reporting limit will be flagged
estimated (J).

(e) “--* = Values not provided; however, monitoring is required.

The lowest limit listed is lower than the reporting limit but higher than the
method detection limit for the method shown.

The lowest limit listed is lower than both the reporting limit and the
method detection limit.
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O Conduct downhole geophysical logging to evaluate and correlate
lithology at select locations if mud rotary drilling is used
(Appendix A)

i Install permanent groundwater monitoring wells as needed to provide
locations for future groundwater monitoring, based on data collected from
soil and Hydropunch borings.

Off Property

i Drill investigation borings to:
O Collect saturated soil samples to evaluate physical properties
m Collect grab groundwater samples at all locations at defined depth

intervals to evaluate the nature and extent of groundwater
contamination

O Perform visual borehole logging using the USCS to evaluate lithology

m Conduct downhole geophysical logging to evaluate and correlate
lithology at select locations if mud rotary drilling is used
(Appendix A)

O Install permanent single or multi-depth groundwater monitoring wells based
on data collected from soil and grab groundwater samples

O Install permanent single or multi-depth groundwater monitoring wells based
on data collected from soil and grab groundwater samples, and in
consultation with USEPA

i Install temporary vapor monitoring points to evaluate potential for vapor
intrusion in the immediate vicinity of Benchmark.

Site Wide
i Review data collected during investigation activities and information on
available remedial technologies to evaluate alternatives to remediate soil
and groundwater contamination south of Puente Creek
a Perform short-term aquifer testing on new and existing wells
a Perform vapor intrusion pathway sampling (i.e., shallow groundwater,

indoor air, sub-slab, and soil gas) in the immediate vicinity of, and
downgradient of, Benchmark south of Puente Creek. The locations of
indoor air sampling will be determined based on evaluation of existing data
and newly-acquired subsurface data (e.g., shallowest groundwater VOC
concentrations, soil properties, depth-to-groundwater, stratigraphic data,
and soil vapor data) collected during this investigation. The scope for
indoor air sampling is presented in the Draft Vapor Intrusion Sampling and
Analysis Work Plan (Geosyntec, 2012)
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(a) As defined by USEPA in the UAO, the " Shallow Zone South of Puente Creek
shall mean the shallow zone of the PVOU aquifer, as referenced in the PVOU

ROD and ESD, the lies south of Puente Creek and is bounded on the east, west,
and south by the extent of shallow zone contamination."
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